Introduction.
In previous papers [1, 2] we have studied the decrease of the power supplied by a photovoltaic field with failed cells. In the first of these papers [1] a probabilistic approach has been used; it gives exact analytical formulae which are difficult to use for large fields. In the second paper [2] the same problem has been treated with a statistical approach; in this case we have shown, for several configurations of the field, the power decrease as a function of the failure number.
Both these methods require long computer calculations and therefore cannot be used for field configuration optimizations.
In this paper we want to overcome this obstacle by introducing an analytical expression for the power decrease as a function of the failure number and of the parameters of the field. This expression can be easily used to study the optimal configuration taking into account various problems such as the failure one, the connection costs, and so on.
Our analytical formula for the power function, in spite of the simplifications made, is sensibly accurate.
In this paper our hypotheses on the cell characteristics and on the failures are not described as they were widely discussed in reference 1. We only study ideal cells with fill factor equal to one and the failures, mutually exclusive and statistically independent, produce a circuit opening inside the failed cell.
In the first section we briefly discuss the formalism and the power computation used in the paper. figure 3 .
The optimal value of p can, then, be obtained considering also the other aspects of the problem, such as connections cost and safety problems. As these informations are out of the interest of this paper, we do not treat them.
Conclusions.
We have developed an analytical method that allows to evaluate, in a quite satisfactory way, power curves of complex fields as a function of the number of failed cells. The expressions we have obtained are valid when the number of failed cells is low. This corresponds to high values of fractional power, which is the situation of practical interest.
Our results enable us to say that the first connection levels are the more responsible for the power decrease and therefore they must be optimized with great care.
